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(57)Abstract: 

PROBLEM TO BE SOLVED: To firmly bond and fix a 
piezoelectric sheet in a piezoelectric actuator 20 without 
dielectric breakdown by an ink in a pressure chamber 1 6 
in a cavity plate 1 0. 

SOLUTION: An ink non-permeable and electrically 
insulating adhesive sheet 41 is attached preliminarily on 
the lower surface of a piezoelectric actuator 20 
comprising piezoelectric sheets with an individual 
electrode formed and piezoelectric sheets with a 
common electrode formed laminated alternately. With 
the individual electrodes disposed at a position at a 
position corresponding to a pressure chamber 16 in a 
cavity plate 20, the piezoelectric actuator 20 and the 
cavity plate 10 are bonded and fixed by the adhesive 
sheet 41. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A piezo-electric formula ink jet printer arm head which is equipped with the following 
and characterized by to make an adhesives layer which carries out adhesion immobilization of 
said cavity plate and said piezo-electric actuator extend along a field by the side of a pressure 
room of said electrostrictive actuator in a piezo-electric formula ink jet printer arm head which 
joins and becomes said mold cavity plate about this piezo-electric actuator so that each drive 
electrode in the piezo-electric actuator concerned may correspond to each pressure room so 
that said all pressure rooms may be covered . A mold cavity plate equipped with two or more 
nozzles and a pressure room for every nozzle of this in the 1st direction in the shape of a train 
An electrostrictive actuator which is made to carry out the laminating of the piezo-electric 
sheet in which a pattern of a drive electrode made to drive for said every pressure room was 
formed on the surface, and changes 

[Claim 2] Said adhesives layer is a piezo-electric type ink jet printer arm head according to claim 
1 characterized by consisting of ink non-permeability materials. 

[Claim 3] It is the piezo-electric formula ink jet printer arm head according to claim 1 or 2 which 
forms a side electrode in the side of said electrostrictive actuator in the thickness direction, and 
is characterized by installing said adhesives layer so that it may be inserted between the edge 
section of the thickness direction of said side electrode, and the surface of a cavity plate. 
[Claim 4] In a piezo-electric formula ink jet printer arm head which is equipped with the following, 
joins and becomes said mold cavity plate about this piezo-electric actuator so that each drive 
electrode in the piezo-electric actuator concerned may correspond to each pressure room All 
pressure rooms in said cavity plate so that it may correspond to a wrap location A manufacture 
method of a piezo-electric formula ink jet printer arm head characterized by having formed an 
adhesives layer in one side of said electrostrictive actuator beforehand, having minded this 
adhesives layer, and pasting up and fixing an electrostrictive actuator and a cavity plate. A mold 
cavity plate equipped with two or more nozzles and a pressure room for every nozzle of this in 
the 1st direction in the shape of a train An electrostrictive actuator which is made to carry out 
the laminating of the piezo-electric sheet in which a pattern of a drive electrode made to drive 
for said every pressure room was formed on the surface, and changes 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the configuration and 

its manufacture method of an ink jet printer arm head of a piezo-electric formula. 

[0002] 

[Description of the Prior Art] In the piezo-electric formula ink jet printer arm head of the mold of 
the advanced technology on demand, a diaphram plate is joined to the back of the mold cavity 
plate equipped with two or more nozzles and the pressure room for every nozzle of this through 
adhesives, and the ink jet printer arm head which was made to correspond to said pressure room 
part, and fixed the piezoelectric device for a drive etc. is indicated by one side of this diaphram 
plate as indicated by JP,62-111758,A. 

[0003] Since this diaphram plate must tell deformation of a piezoelectric device efficiently to a 
pressure room, it is 25 micrometers in thickness, and a thin metal plate not more than it. 
[0004] However, with this configuration, in order to vibrate in one a diaphram plate and the piezo 
ceramic member which is a piezoelectric device, there was a problem that it was difficult on a 
diaphram plate to carry out adhesion formation of the piezoelectric device. Furthermore, 25 
micrometers or less in thickness, and since rigidity is very small, a diaphram plate will cause 
vibration with which the diaphram plate itself differs from a piezoelectric device, when the 
pressure of the pressure interior of a room changes with deformation of a piezoelectric device. 
In order to avoid the effect of this vibration, the drive period of a piezoelectric device must be 
lengthened. That is, there was a problem that discharging in high frequency could not be 
performed. In order to solve these problems, in JP,4-341851,A for which these people applied 
previously The mold cavity plate equipped with two or more nozzles and the pressure room for 
every nozzle of this, It consists of an electrostrictive actuator of the plate mold which carried 
out the laminating on both sides of the piezo-electric sheet (green sheet which consists of a 
ceramic material) with the common electrode common to plane individual electrode and two or 
more adjoining pressure rooms which were formed for said every pressure room. What carried 
out the laminating of this electrostrictive actuator to said mold cavity plate so that the electrode 
according to each in the electrostrictive actuator concerned might correspond to each pressure 
room was proposed. 
[0005] 

[Problem(s) to be Solved by the Invention] however , with the configuration of ** et al. and said 
latter , the piezo-electric sheet be put so that a piezo-electric room might be met , and the 
piezo-electric sheet which be having paste up the surface and the piezo-electric sheet of the 
cavity plate which be said piezo-electric room from a ceramic material have the problem that 
dielectric breakdown arose from it be easy to absorb a moisture between said individual 
electrodes and common electrodes during prolonged use for the ink introduced into the pressure 
room . In order to solve this problem, inserting the sheet made of synthetic resin between a 
piezoelectric device and a cavity plate was also considered as said diaphram plate, but on the 
diaphram plate made of synthetic resin, as compared with a metal plate, since rigidity was still 
lower, there was a problem that a drive on high frequency became much more difficult 



http://www4.ipdl jpo.gojp/cgi-bin/tran_web_cgi_ejje 



2004/02/24 



2/7 s<—¥ 



[0006] This invention makes it a technical technical problem to offer the ink jet printer arm head 

which solved such a problem. 

[0007] 

[Means for Solving the Problem] In order to attain this technical technical problem, a piezo- 
electric type ink jet printer arm head of invention according to claim 1 A mold cavity plate 
equipped with two or more nozzles and a pressure room for every nozzle of this in the 1st 
direction in the shape of a train, It consists of an electrostrictive actuator which is made to 
carry out the laminating of the piezo-electric sheet in which a pattern of a drive electrode made 
to drive for said every pressure room was formed on the surface, and changes. In a piezo- 
electric formula ink jet printer arm head which joins and becomes said mold cavity plate about 
this piezo-electric actuator so that each drive electrode in the piezo-electric actuator 
concerned may correspond to each pressure room An adhesives layer which carries out 
adhesion immobilization of said cavity plate and said piezo-electric actuator is made to extend 
along a field by the side of a pressure room of said electrostrictive actuator so that said all 
pressure rooms may be covered. 

[0008] And in a piezo-electric type ink jet printer arm head according to claim 1, said adhesives 
layer consists of ink non-permeability materials for invention according to claim 2. 
[0009] Moreover, invention according to claim 3 forms a side electrode in the side of said 
electrostrictive actuator in the thickness direction in a piezo-electric type ink jet printer arm 
head according to claim 1 or 2, and said adhesives layer is installed so that it may be inserted 
between the edge section of the thickness direction of said side electrode, and the surface of a 
cavity plate. 

[0010] A manufacture method of a piezo-electric type ink jet printer arm head invention 
according to claim 4 A mold cavity plate equipped with two or more nozzles and a pressure room 
for every nozzle of this in the 1st direction in the shape of a train, It consists of an 
electrostrictive actuator which is made to carry out the laminating of the piezo-electric sheet in 
which a pattern of a drive electrode made to drive for said every pressure room was formed on 
the surface, and changes. In a piezo-electric formula ink jet printer arm head which joins and 
becomes said mold cavity plate about this piezo-electric actuator so that each drive electrode in 
the piezo-electric actuator concerned may correspond to each pressure room It is characterized 
by having formed an adhesives layer in one side of said electrostrictive actuator beforehand, 
having minded this adhesives layer, and pasting up and fixing an electrostrictive actuator and a 
cavity plate so that all pressure rooms in said cavity plate may be corresponded to a wrap 
location. 
[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
about a drawing. Drawing 1 - drawing 8 show the piezo-electric formula ink jet printer arm head 
by the gestalt of operation of the 1st of this invention. In these drawings, the flexible flat cable 
40 shall be piled up and joined to the upper surface of the electrostrictive actuator 20 of the 
plate mold joined to the mold cavity plate 10 made from a metal plate with adhesives for 
connection with an external instrument, and ink shall place the regurgitation upside down from 
the nozzle by which the opening was carried out to the inferior-surface-o-F-tongue side of the 
mold cavity plate 10 of the lowest layer. 

[0012] Said mold cavity plate 10 is constituted as shown in drawing 3 and drawing 4 . That is, it 
is the structure which carried out the laminating of the thin metal plate of five sheets of the 
manifold plate 12 of 11 or 2 nozzle plates, the spacer plate 13, and a base plate 14. The nozzle 
15 for ink jet of the diameter of minute is formed in said nozzle plate 1 1 in the shape of [ of two 
trains ] staggered arrangement along the 1st direction (the direction of a long side) in the nozzle 
plate 11 concerned. That is, along with two datum lines 11a and 11b parallel to said 1st direction 
of a nozzle plate 11, many nozzles 15 are drilled by the alternate array at the gap of the minute 
pitch P. The ink paths 12a and 12b are drilled by said two manifold plates 12 so that it may 
extend along with the both sides of the train of said nozzle 15. However, depression formation of 
the ink path 12b in the bottom manifold plate 12 which meets a nozzle plate 1 1 is carried out so 
that it may open only to the manifold plate 12 up side concerned (refer to drawing 4 ). These ink 
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paths 12a and 12b have structure sealed by the laminating of said spacer plate 13 to the upper 
manifold plate 12. Moreover, many of the pressure room 16 of the narrow width prolonged in the 
2nd direction (the direction of a shorter side) which intersects perpendicularly with said base 
plate 14 to the center line along the long side (said 1st direction) is drilled. And if the longitudinal 
datum lines 14a and 14b of the letter of parallel are set up on right-and-left both sides on both 
sides of said center line Tip 16a of the pressure room 16 on the left of said center line is located 
on longitudinal datum-line 14a of said left-hand side. Conversely, since tip 16a of the pressure 
room 16 on the right of said longitudinal center line is located on longitudinal datum-line 14b of 
said right-hand side and tip 16a of the pressure room 16 of these right and left is arranged by 
turns The pressure room 16 of right-and-left both sides will be arranged by turns so that it may 
extend to hard flow mutually alternately. 

[0013] Tip 16a of each of this pressure room 16 is open for free passage through the through 
tube 17 of the diameter of minute currently drilled by the nozzle 15 of said alternate array in said 
nozzle plate 11 in the alternate array as well as said spacer plate 13 and both the manifolds 
plate 12. On the other hand, other end 16b of each of said pressure room 16 is open for free 
passage through the through tube 18 drilled in the right-and-left both-sides part in said spacer 
plate 13 to the ink paths 12a and 12b in said both manifolds plate 12. In addition, as shown in 
drawing 4 f depression formation of said other end 16b is carried out so that a opening may be 
carried out only to the inferior-surface-of-tongue side of a base plate 14. Moreover, the filter 29 
for the dust removal in the ink supplied to the upper surface of feed-holes 19a drilled in the end 
section of the base plate 14 of the maximum upper layer from the upper ink tank is stretched. 
[0014] By this the ink which flowed in said ink path 12a and 12b from the feed holes 19a and 19b 
of drilling in the end section of said said base plate 14 and the spacer plate 13 After being 
distributed in said each pressure room 16 through said each through tube 18 from this ink path 
12a, it passes along said through tube 17, and has the composition of resulting in the nozzle 15 
corresponding to the pressure room 16 concerned from the inside of each of this pressure room 
16. 

[0015] On the other hand, said electrostrictive actuator 20 is the structure which carried out the 
laminating of the piezo-electric sheets 21a, 21b, 21c, 21 d, 21 e, 21f, 21 g, 22, and 23 of nine 
sheets, as shown in drawing 5 and drawing 6 . It counts upwards from the piezo-electric sheet 
22 of the bottom, and it among said each piezo-electric sheet In the upper surface (double 
width side) of the odd-numbered piezo-electric sheets 21b, 21 d, and 21f For every part of each 
pressure room 16 in said mold cavity plate 10, the individual electrode 24 of a narrow width was 
formed in the shape of a train along the 1st direction (the direction of a long side), and the 
electrode 24 according to each is prolonged to near the edge section of the long side of each 
piezo-electric sheet along said 1st direction and the 2nd direction which intersects 
perpendicularly. The common common electrode 25 is formed in the piezo-electric sheets [ of an 
even level eye / 21a, 21c, 21 e, and 21 g ] upper surface (double width side) from the bottom to 
two or more pressure rooms 1 6. 

[0016] In the operation gestalt, the width-of^-face size of the electrode 24 according to each 
[ said ] is set up somewhat more narrowly than the double width section in the plane view in the 
corresponding pressure room 1 6. 

[0017] Since the pressure room 16 is arranged in the shape of 2 trains along said 1st direction 
(long side) by the center-section side of the shorter side of the aforementioned base plate 14, 
on the other hand, said common electrode 25 While being formed in the shape of [ which is 
prolonged along a long side in the center of the piezo-electric sheets / of an even level eye / 
21a, 21c, 21 e, and 21 g / direction of a shorter side ] a plane view abbreviation rectangle so that 
the pressure rooms 16 and 16 of the two trains may be covered in one Near the edge section of 
a pair of piezo-electric sheets [ of this even level eye / 21a, 21c, 21 e, and 21 g ] shorter side, 
the drawer sections 25a and 25a of the edge section concerned mostly prolonged covering an 
overall length are formed in one. 

[0018] and the vertical location (corresponding location) same in the part in which it is the 
surface near the edge section of a pair of piezo-electric sheets [ of said even level eye / 21a, 
21c, 21 e, and 21 g ] long side, and said common electrode 25 is not formed as the electrode 24 
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according to each [ said 1 — the individual electrode 24 concerned and abbreviation — the 
dummy individual electrode 26 with short length is formed with the same width -oHace size. In 
this case, as shown in drawing 5 and drawing 6 , the edge of each dummy individual electrode 26 
is separated as there is a break 35 of a proper crevice size (A1) to the side edge of the 1st 
direction of said common electrode 25 (direction along a long side). And the length in every other 
one of the layer of the dummy individual electrode 26 may be set as merits and demerits like L2 
and L3 (<L2), and the location of the break 35 of the pattern of the edge of the dummy individual 
electrode 26 and the side edge of the common electrode 25 is shifted every other [ of the 
laminating of a piezo-electric sheet ] sheet in the 2nd direction of the piezo-electric sheet 
concerned (the direction of a shorter side). 

[0019] With an operation gestalt, from the bottom, the length L2 of the dummy individual 
electrode 26 in the 2nd layer (piezo-electric sheet 21a) and the 6th layer (piezo-electric sheet 
21 e) is set up so that only the crevice dimension a 1 may become long from the length L3 of the 
dummy individual electrode 26 in the 4th layer (piezo-electric sheet 21c) and the 8th layer 
(piezo-electric sheet 21 g). 

[0020] Thus, while the width of face of the break 35 of the pattern of the edge of the dummy 
individual electrode 26 in the 2nd direction (cross direction) of as the electro strictive actuator 
20 whole and the side edge of the common electrode 25 becomes large with 2xA1 by 
constituting Since the bias in the 2nd direction of the density of the electrode layer of the 
thickness direction as the electrostrictive actuator 20 whole in the 35 breaks concerned 
decreases It is small, and the curvature (curvature which serves as upward convex in part of 
said break 35) deformation of the cross direction (the 2nd direction) of the electrostrictive 
actuator 20 after calcinating at a production process the back is not what bent at the sudden 
angle, either, and is made also as for the curvature to what curved quietly in the big radius. 
Consequently, also when adhesion immobilization of the electrostrictive actuator 20 is carried 
out with the adhesives sheet 41 as an adhesives layer at the mold cavity plate 10 so that it may 
mention later, the crevice (space) between the adhesion side does not occur, but the effect that 
the defect of the ink leakage by the condition of having become a product as an ink jet can be 
prevented is done so. Moreover, in said adhesion production process, the effect that the 
adhesion pressure which pushes both is also made to a low load is done so so that the double 
width side (adhesion side) of an electrostrictive actuator 20 and the mold cavity plate 10 may 
become flat. 

[0021] On the other hand, it counts upwards from the piezo-electric sheet 22 of the bottom, and 
it, and the dummy common electrode 27 is formed in the location (the edge section of a pair of 
shorter side of a piezo-electric sheet the same vertical location, near) corresponding to said 
drawer sections 25a and 25a among the upper surfaces (double width side) of the odd-numbered 
piezo-electric sheets 21b, 21 d, and 21f. 

[0022] Along with the edge section of the long side, the surface electrode 30 to each of the 
electrode 24 according to each [ said ] and the surface electrode 31 to said common electrode 
25 are formed in the upper surface of the top sheet 23 of said maximum upper case. 
[0023] Furthermore, except for the piezo-electric sheet 22 of said bottom, a through hole 32 is 
drilled in all other piezo-electric sheets 21a, 21b, 21c, 21 d, 21 e, 21f, and 21 g and top sheets 23 
so that the dummy individual electrode 26 may be mutually open for free passage in the 
individual electrode 24 list of said each surface electrode 30 and the location (the same vertical 
location) corresponding to it. Similarly, it is said at least one surface electrode 31 (with an 
operation gestalt). So that the surface electrode 31 of the location of four corners of the top 
sheet 23, the common electrode 25 of the location (the same vertical location) corresponding to 
it, or its drawer section 25a may be mutually open for free passage Drill a through hole 33 and a 
through hole 32 and the conductive material with which it filled up in 33 are minded. It 
constitutes as individual electrode 24 comrades of each class and it, and the corresponding 
surface electrode 30 of a location are connected electrically, and it constitutes as common 
electrode 25 comrades of each class and it, and the corresponding surface electrode 31 of a 
location are similarly connected electrically. 

[0024] The electrostrictive actuator 20 of a configuration of having described above is 
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manufactured by method which is described below. That is, corresponding to two or more 
individual electrodes 24 and the location in which it throws away into and the dummy common 
electrode 27 as an electrode of a pattern is formed, a through hole 32 is beforehand drilled in the 
part of each piezo-electric sheet among the surfaces of the 1st material sheet (ceramic green 
sheet) which arranges the plurality of the piezo-electric sheets 21b, 21d, 21f, and 22 in said one 
electrostrictive actuator 20 in in the shape of a matrix, and it comes to unify. Similarly, 
corresponding to two or more common electrodes 25 and the location in which it throws away 
into and the dummy individual electrode 26 as an electrode of a pattern is formed, a through hole 
33 is beforehand drilled in the part of each piezo-electric sheet among the surfaces of the 2nd 
material sheet (ceramic green sheet) which arranges piezo-electric sheets [ 21a 21c, 21 e, and 
21 g] plurality in in the shape of a matrix, and it comes to unify. Furthermore, through holes 32 
and 33 are drilled in the part of the top sheet 23 like the above to the location in which two or 
more surface electrodes 30 and 31 are formed among the surfaces of the 3rd material sheet 
(ceramic green sheet) which arranges the plurality of the top sheet 23 in the shape of a matrix, 
and it comes to unify. 

[0025] On the surface of each piezo-electric sheets 21b, 21 d, 21f, and 22, and the individual 
electrode 24 and the dummy common electrode 27 If the common electrode 25 and the dummy 
individual electrode 26 are formed in the piezo-electric sheets [ 21a, 21c, 21 e, and 21 g ] surface 
by screen-stencil of conductive paste on the surface of the top sheet 23, respectively, the part 
of surface electrodes 30 and 31 Since it has penetrated to the vertical double width side of the 
1st and 2nd material sheet, said conductive paste permeates also into each through hole 32 and 
33, and ****** of said each through holes 32 and 33 becomes possible in respect of the upper 
and lower sides of a sheet by each electrode section through these each through holes 32 and 
33. Subsequently, after drying each green sheet, a laminating is carried out, and it unifies by 
subsequently to the direction of a laminating pressing, forms in the layered product of one sheet, 
and calcinates after that 

[0026] the piezo-electric sheet 21 of two or more sheets and top sheet by which the laminating 
was carried out by this up and down — the upper and lower sides — said individual electrode 24 
and the dummy individual electrode 26 of the same location are connected to the part and the 
electric target of a surface electrode 30 — it will carry out and, similarly the common electrode 
25 of two or more upper and lower sides and the dummy common electrode 27 will be connected 
to the part and the electric target of a surface electrode 31 (refer to drawing 6 ). 
[0027] The adhesives sheet 41 which consists of synthetic-resin material of the ink non- 
permeability as an adhesives layer is beforehand stuck on the whole inferior surface of tongue 
(double width side which meets the pressure room 16) in the electrostrictive actuator 20 of the 
plate mold of such a configuration. And subsequently To said mold cavity plate 10, it is pasted up 
and fixed so that the electrode 24 according to each in the electrostrictive actuator 20 
concerned may correspond to each of each pressure room 16 in said mold cavity plate 10 (refer 
to drawing 7 and drawing 8 ). Moreover, various kinds of circuit patterns (not shown) in this 
flexible flat cable 40 are electrically joined to said each surface electrodes 30 and 31 by the 
surface of the top in this electrostrictive actuator 20 by said flexible flat cable's 40 piling up and 
pressing it. 

[0028] in addition, as a material of the adhesives layer of said adhesives sheet 41 grade Are ink 
non-permeability at least, and it has electric insulation. The polyamide system hot melt form 
adhesives which use the polyamide resin of a nylon system or the dimer acid base as a principal 
component, After applying polyolefine system hot melt form adhesives to said double width side 
of said electrostrictive actuator 20, you may make it paste up and fix at the cavity plate 10, 
although the thing of the shape of a film of polyester system hot melt form adhesives may be 
used. The thickness of a glue line is about 1 micrometer. 

[0029] In this configuration, by impressing voltage between the individual electrode 24 of 
arbitration, and the common electrode 25 among the electrodes 24 according to each in said 
electrostrictive actuator 20 By distortion of the direction of a laminating by piezo-electricity 
occurring into the portion of the individual electrode 24 which impressed said voltage among the 
piezo-electric sheets 21, and reducing the content volume of the pressure room 16 
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corresponding to the electrode 24 according to each [ said ] to it by this distortion The ink in 
this pressure room 16 blows off from a nozzle 15 liquid drop-like, and predetermined printing is 
performed (refer to drawing 8 ). 

[0030] As mentioned above, while this adhesives layer plays the role of the coat which ink is not 
made to permeate by making said adhesives layer intervene between an electrostrictive actuator 
20 and the cavity plate 10 so that all the pressure rooms 16 may be covered, the operation 
which fixes an electrostrictive actuator 20 and the cavity plate 10 firmly is also made to 
coincidence. And since it is adhesives, the thickness of the layer can be formed very thinly as 
compared with the conventional diaphram plate, and the effect that an Inkjet printer arm head 
can be manufactured in low cost is done so. Moreover, since the laminating of the piezo-electric 
sheets 21 and 22 prolonged over two or more pressure rooms 16 is carried out and the 
electrostrictive actuator 20 is constituted, the rigidity of the electrostrictive actuator 20 whole 
can become high, vibration like the conventional diaphram plate cannot be caused, and a drive on 
high frequency can be enabled. And the electrostrictive actuator 20 and adhesives layer at the 
time of a drive expand and contract in one, and since the adhesives layer is formed in the whole 
double width side of an electrostrictive actuator 20, a possibility of saying that the ink 
discharging performance at the time of a drive on high frequency gets worse does not have 
them, either. 

[0031] In addition, if said hot melt form adhesives are used, the effect that the working hours to 
solidification can be shortened sharply will also do so. 

[0032] In addition, with an operation gestalt, the thickness of one piezo-electric sheet is 30 
micrometers, and the electrical conducting material concerned can permeate into each through 
hole 32 and 33 by spreading of the electrical conducting material at the time of formation (the 
thickness of an electrode layer is 5 micrometers of abbreviation) of the individual electrode 24, 
the common electrode 25, and surface electrodes 30 and 31 (restoration). When the thickness of 
one sheet of a piezo-electric sheet is thick, permeation (restoration) of the electrical conducting 
material into a through hole can be ensured by suction of the air from the background of a 
spreading side after spreading of said electrode (electric conduction) material. 
[0033] The operation gestalt shown in drawing 9 - drawing 1 1 is changed to said through hole. 
On the side (side which intersects perpendicularly with the double width side in which surface 
electrodes 30 and 31 are formed) of the layered product of an electrostrictive actuator 20 The 
side electrodes 35 and 36 are formed and a surface electrode 30 minds said side electrode 35. 
Said individual electrode 24 comrades, While carrying out electrical installation of the dummy 
individual electrode 26 comrades, a surface electrode 31 minds the side electrode 36 of another 
part Said common electrode 25 comrades, So that it may constitute so that electrical 
installation of the dummy common electrode 27 comrades may be carried out, and the edge 
section of the thickness direction of said side electrodes 35 and 36 may not contact the surface 
of the cavity plate 10 directly After making [ make it extend it and ] and pasting up said 
adhesives sheet 41 on the inferior surface of tongue of an electrostrictive actuator 20, you may 
make it paste up and fix on the surface of the cavity plate 1 0. If it does in this way, even if the 
cavity plates 10 are electric conductors, such as a metallic material, the edge section of the 
thickness direction of the side electrodes 35 and 36 will be interrupted with the adhesives sheet 
41 which consists of ink non-permeability and an electric insulation material, and the 
configuration which is not short-circuited electrically will do so the effect that it can attain very 
easily. 

[0034] It cannot be overemphasized that this invention is applicable also to what changed built- 
up sequence with the layer of the layer of the individual electrode 24 and the common electrode 
25 so that the piezo-electric sheet of the lowest layer which has the common electrode 25 may 
meet the base sheet 14 in the cavity sheet 10. 
[0035] 

[Function and Effect of the Invention] As explained above, the piezo-electric type ink jet printer 
arm head of invention according to claim 1 The mold cavity plate equipped with two or more 
nozzles and the pressure room for every nozzle of this in the 1st direction in the. shape of a 
train, It consists of an electrostrictive actuator which is made to carry out the laminating of the 
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piezo-electric sheet in which the pattern of the drive electrode made to drive for said every 
pressure room was formed on the surface, and changes. In the piezo-electric formula ink jet 
printer arm head which joins and becomes said mold cavity plate about this piezo-electric 
actuator so that each drive electrode in the piezo-electric actuator concerned may correspond 
to each pressure room The adhesives layer which carries out adhesion immobilization of said 
cavity plate and said electrostrictive actuator so that said all pressure rooms may be covered 
Since it is made to extend along the field by the side of the pressure room of said 
electrostrictive actuator, while this adhesives layer plays the role of the coat which ink is not 
made to permeate, an electrostrictive actuator and a cavity plate are firmly fixable. And since it 
is adhesives, the thickness of the layer can be formed very thinly as compared with the 
conventional diaphram plate, and the effect that an ink jet printer arm head can be manufactured 
in low cost is done so. Moreover, the electrostrictive actuator and adhesives layer at the time of 
a drive expand and contract in one, and since the adhesives layer is formed in the whole double 
width side of an electrostrictive actuator, a possibility of saying that the ink discharging 
performance at the time of a drive on high frequency gets worse does not have them, either. 
[0036] Invention according to claim 2 is set on a piezo-electric type ink jet printer arm head 
according to claim 1. And said adhesives layer Since it consists of ink non-permeability 
materials, and this adhesives layer can cover a pressure room certainly, the ink in said pressure 
room does not permeate into a piezo-electric sheet While playing the role of the coat which 
dielectric breakdown of the drive electrode is not carried out, and can be equal to long-term use, 
the effect that the operation which fixes an electrostrictive actuator and a cavity plate firmly is 
also made to coincidence is done so. 

[0037] Moreover, invention according to claim 3 is set on a piezo-electric type ink jet printer 
arm head according to claim 1 or 2. A side electrode is formed in the side of said electrostrictive 
actuator in the thickness direction. Said adhesives layer When it installs so that it may be 
inserted between the edge section of the thickness direction of said side electrode, and the 
surface of a cavity plate Even if a cavity plate is a conductive material, contact on the edge 
section of a side electrode and a cavity plate can be intercepted by the adhesives layer, and the 
effect that electric insulation is securable is done so by the easy configuration. 
[0038] The manufacture method of the piezo-electric type ink jet printer arm head invention 
according to claim 4 The mold cavity plate equipped with two or more nozzles and the pressure 
room for every nozzle of this in the 1st direction in the shape of a train, It consists of an 
electrostrictive actuator which is made to carry out the laminating of the piezo-electric sheet in 
which the pattern of the drive electrode made to drive for said every pressure room was formed 
on the surface, and changes. In the piezo-electric formula ink jet printer arm head which joins 
and becomes said mold cavity plate about this piezo-electric actuator so that each drive 
electrode in the piezo-electric actuator concerned may correspond to each pressure room It is 
characterized by having formed the adhesives layer in one side of said electrostrictive actuator 
beforehand, having minded this adhesives layer, and pasting up and fixing an electrostrictive 
actuator and a cavity plate so that all the pressure rooms in said cavity plate may be 
corresponded to a wrap location. 

[0039] Therefore, the electrostrictive actuator and adhesives layer at the time of a drive can 
expand and contract in one, and it is very easy, and since the adhesives layer is formed in the 
whole double width side of an electrostrictive actuator by the method which reduced cost while 
an electrostrictive actuator and a cavity plate are fixable, the effect that the ink discharging 
performance at the time of a drive on high frequency does not get worse can also be done so. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective diagram showing the piezo-electric formula ink 
jet printer arm head by the gestalt of operation of this invention. 

[Drawing 2] It is the expansion perspective diagram showing the end section of a mold cavity 
plate and an electrostrictive actuator. 

[Drawing 3] It is the decomposition perspective diagram of a mold cavity plate. 
[Drawing 4] It is the partial expansion perspective diagram of a mold cavity plate. 
[Drawing 5] It is the decomposition perspective diagram of an electrostrictive actuator. 
[Drawing 6] It is the partial expansion sectional side elevation of the electrostrictive actuator 
disconnected in the through hole section. 

[Drawing 7] VII-VII of drawing 1 It is a line view expanded sectional view. 

[Drawing 8] It is an expanded sectional view in the condition of having pasted up and fixed the 
flexible flat cable, the mold cavity plate, and the electrostrictive actuator. 

[Drawing 9] It is the expansion perspective diagram showing the end section of the mold cavity 

plate and electrostrictive actuator in the 2nd operation gestalt 

[Drawing 10] It is X-X-ray view expanded sectional view in drawing 9 . 

[Drawing 11] It is the expanded sectional view of adhesives and a fixed condition. 

[Description of Notations] 

10 Mold Cavity Plate 

1 1 Nozzle Plate 

1 2 Manifold Plate 

13 Spacer Plate 

1 4 Base Plate 

1 5 Nozzle 

16 Pressure Room 

20 Electrostrictive Actuator 

21a, 21b, 21c, 21 d, 21 e, 21f, 21 g, 22 Piezo-electric sheet 

23 Top Sheet 

24 Individual Electrode 

25 Common Electrode 

26 Dummy Individual Electrode 

27 Dummy Common Electrode 
30 31 Surface electrode 

32 33 Through hole 
35 36 Side electrode 

40 Flexible Flat Cable 

41 Adhesives Sheet as an Adhesives Layer 
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